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Variations in lengths of stay and rates of day case

surgery: implications for the efficiency of surgical
management

Myfanwy Morgan, Roger Beech

Abstract
Variability in lengths of acute hospital stay
and rates ofday case surgery is shown to be a
continuing pattern which occurs both
between and within countries. A model of
the determinants of health service activity
is presented and the contribution of
different factors to the observed variations
is assessed. Differences in methods of
funding health services are identified as a
major determinant of the between country
variations, while the within country
variations largely reflect the influence of
local differences in facilities and services
and the organisation of care at a hospital
level, as well as the independent effects of
differences in clinical practice style.
The main rationale for advocating a

reduction in length ofstay and increased use
of day surgery is to increase efficiency by
reducing costs per case while maintaining
the quality of care. These criteria of costs,
clinical outcomes and patient acceptability
are examined in relation to day case surgery
for an intermediate surgical procedure
(inguinal hernia repair) and short stay
surgery for cholecystectomy. The precise
cost savings are shown to depend on the
methods of costing, assumptions made and
facilities employed, while factors
influencing the outcomes achieved include
the criteria ofpatient selection, the surgical
techniques employed, and the adequacy of
preoperative communication. Barriers to
the more widespread adoption of short stay
and day case surgery include practical and
organisational constraints on clinical
practice at a hospital level, lack of
awareness among clinicians as to how far
their practices differ from current norms,
and clinical barriers raised by surgeons
who do not see short stay policies as
advantageous. Mechanisms to promote
changes in clinical practice styles include
independent professional audit, peer
review, and involvement of clinicians in
budgeting and resource allocation.
Assessing quality requires that attention is
given to patient acceptability and
satisfaction as well as to the monitoring of
clinical outcomes.

An important feature of health service activity is
the variation which occurs between geographical
areas and between individual clinicians. This
includes variations at a primary care level in terms
of general practitioner referral rates, prescribing

rates and ordering of diagnostic tests.' 2 In the
hospital sector particular attention has been paid
to the variations in hospital admission rates,
which form a major determinant of health service
costs. This has identified substantial variations in
admission rates between countries, with rates of
admission for surgical procedures generally being
higher in the US than the UK, although there are
also large within country variations.7 This paper
focuses on two other indicators ofhospital activity:
the length of acute hospital stay for surgical
procedures and the use of day case surgery.
The existence of variations in health service

activity raises questions as to whether they reflect
differences in the needs ofthe populations served,
or form an indicator of a failure to match needs
and resources. This failure may involve an
inappropriate under-use of resources among the
low use groups if they fail to receive those services
deemed to be appropriate for their health needs.
Alternatively, an inappropriate use ofservices may
occur among the high use groups if they receive
services deemed to be "unnecessary" in terms of
their health needs (eg, "unnecessary" surgical
procedures, or "inappropriately" long lengths of
stay. The matching of needs and resources thus
has implications for the quality of health services
and the outcomes achieved.

In economic terms, the deployment of
resources may be regarded as inefficient to the
extent that a given outcome may be achieved at
less cost. For example, reducing length of stay or
substituting day case surgery for inpatient
admission may not affect the outcomes achieved
for individual patients, but nevertheless may lead
to considerable savings in terms of the health care
resources required in their treatment, and is
therefore more efficient. To the extent that such
savings enable larger numbers of patients to be
treated with a given level of resources (hospital
beds, doctors, nurses, etc), the effectiveness of the
health care system is increased. Questions of the
appropriateness ofresource use are thus central to
the promotion ofgood quality, cost-effective care.

In this paper we first review the trends in length
of stay and rates of day surgery, together with the
prevailing between and within country variations.
We then examine the causes of these variations
and consider the implications of more innovative
patterns of care. Finally we consider the ways in
which changes in clinical practice style may be
facilitated to promote greater efficiency.

Trends in length of stay and day case
surgery
LENGTH OF STAY
The length of inpatient stay has shown a steady
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decline in most countries since the 1940s. This is
illustrated by data for the Oxford region; the
median length of stay in NHS hospitals in 1948-
1957 was 9 9 days for appendicectomy and 15-0
days for cholecystectomy, but had declined to 7 2
days and 10-0 days respectively by 1978-83.8 Data
published in the Hospital In-Patient Enquiry
(HIPE) since 1974 similarly show a continuing
decline in mean length of stay for all specialities

Operative procedure 1975a 1980b 1985c

Tonsils and adenoids 4-0 3-5 3-1
Inguinal hemia 7-3 5-7 4-9
Appendix 7 9 6-2 5-4
Gall bladder 16-3 13-6 12-2
Prostatectomy 19-6 14-0 11-2
Hysterectomy 14-4 11-8 10-2
a DHSS/OPCS Hospital In-patient Enquiry: main tables,
1975 (HMSO, 1978)
DHSS/OPCS Hospital In-patient Enquiry: summary tables,

1980 (HMSO, 1983)
c DHSS/OPCS Hospital In-patient Enquiry: summary tables,
1985 (HMSO, 1987).

and age groups in NHS hospitals in England and
Wales. This decline is illustrated in table I for six
operative procedures.
The resource implications of a reduction in

length of stay can be illustrated by comparing the
changes in the numbers of patients treated and
bed-days occupied. In England, 1985, there were
206 general surgery admissions per 100 000
population compared with only 191 admissions in
1975. However the reduction in length of stay
meant that on average only 18 504 beds were used
daily for general surgical patients in 1985,
compared with 24 348 in 1975.9 10
A similar trend of a declining length of stay has

also characterised hospital use in the USA,"
although overall length of stay continues to be
lower in the USA, so the relative gap between the
two countries has been maintained. For example,
in 1985, the average length of stay in the USA for'
inguinal hernia repair and appendicitis was 3-0
days and 4 9 days respectively'2 compared with
4-6 and 5-4 days respectively in England and
Wales. 10

DAY CASE SURGERY
A surgical day case is a patient who is admitted for
investigation or operation on a planned non-
resident basis, and occupies for a period a bed in a
ward or unit set aside for this purpose. The idea of
hospital day case surgery is not new, although its
modern development dates from the 1950s.
Farquharson was an early exponent in Britain. In
1955 he reported on a series of 458
herniorrhaphies carried out on outpatients under
local anaesthesia, rather than the then
conventional 10-14 day inpatient stay. Among
these, only 11 developed complications requiring
admission. He thus advocated the widespread use
of outpatient surgery, emphasising the
therapeutic advantages of early mobilisation and
its effect in reducing waiting lists.'3 The use of
day surgery expanded slowly in the UK during
the 1960s, with several surgeons reporting their
results. 14 15A circular promoting day case surgery
was issued by the Ministry of Health in 1967 and
has since been advocated by a number of other

government reports.16 In 1985 day case surgery
was formally endorsed by the Royal College of
Surgeons of England as an important element in
surgical care and a booklet setting out the views of
the Royal College on the scope ofday case surgery
and the facilities required was issued."7

Procedures recommended as suitable for day
surgery are planned, clean surgical procedures
which require a total operating time not exceeding
30 minutes. This includes a large number of
minor procedures as well as a range of
intermediate procedures, such as herniorrhaphy
(simple inguinal, femoral, or epigastric hernia)
and varicose vein ligation. Examples of
procedures suitable for day case surgery in the
specialities of general surgery, orthopaedic and
hand surgery, urology, paediatric surgery,
ophthalmic surgery, otolaryngology, plastic
surgery, gynaecological surgery and oral surgery,
are given in the Royal College of Surgeons
guidelines. 17 As the report notes, the excision of a
variety of minor lumps which require only local
anaesthetic can equally well be undertaken in an

outpatient department, although it may be
administratively easier to classify them as day
cases. At the other extreme are intermediate
surgical procedures which may sometimes be
treated as day cases but often require inpatient
admission.
The limiting factors in the selection of

procedures as suitable for day case surgery, apart
from the length ofoperating time, are whether the
postoperative pain and discomfort can be relieved
without recourse to injected analgesics after
discharge from hospital, whether any skilled
nursing care or management of dressings is
required, and whether the procedure is likely to
impair the patients' independence in respect of
toilet functions. In terms of patient selection, the
Royal College of Surgeons lists a number of
criteria, including the age and fitness of the
patient, housing amenities, the availability of
another adult to provide care during the night as
well as the day, availability of a telephone, and
living within one hour's journey of the hospital.
The Royal College of Surgeons estimates, for
example, that in practice about a third of adult
males between 18 and 65 with groin hernias can be
safely treated on a day case basis; two thirds will
be unsuitable for medical reasons, eg, obesity,
diabetes, cardiovascular or respiratory disease, or
for social and geographical reasons.
Although day case surgery has been practised

for nearly 40 years and is advocated by
government reports and by the Royal College of
Surgeons, its adoption in the UK has been fairly
slow. For example, it is estimated that the
proportion of patients admitted as day cases
increased from nine per cent of the acute caseload
in 1974 to only 17"' in 1986,18 whereas the Royal
College of Surgeons17 suggested that possibly one
third of general surgical admissions in district
general hospitals might be suitable for day case
surgery. The Operational Research Unit of the
North East Thames Regional Health Authority,
using the Royal College of Surgeons guidelines,
also estimated that day case surgery in the region
could be increased from 17"% to 38%, of all general
surgery.'9 Estimates by a panel of anaesthetists
and general surgeons of the proportion of 83

Table I Mean durations
of stay (days) for six
procedures, England
1975-85
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procedures which could be performed on a day
case basis similarly points to a considerable
underuse of day case surgery in the UK.20
Day case surgery is more frequently performed

in the USA than in the UK, although precise
comparisons are difficult. This is partly due to
problems in distinguishing between day case
surgery and other ambulatory surgery. However,
it is estimated that between 1979 and 1983
utilisation of hospital based ambulatory
programmes in the USA increased by 86 5%.2i
By 1985, 81% of hospitals provided outpatient
surgery, with outpatient surgical procedures
representing 28% of total surgical procedures in
American hospitals.22
An important development in the USA has

been the growth of free standing surgical facilities
(ie, outside the environs of a fully equipped
hospital). One ofthe earliest free standing surgery
centres was opened in Phoenix, Arizona, in 1970,
with the name "Surgicenter".23 By 1985 there
were 459 free standing surgical facilities in the
USA undertaking nearly 800 000 procedures per
annum, with the projected figure for 1988 being
681 facilities undertaking 1-4 million
procedures.22 These facilities may be
independently owned, part of a corporate chain,
or occasionally associated with a hospital, and
perform a limited range of minor surgical
procedures. An analysis of the case load of the
Phoenix Surgicenter showed the most common
procedure undertaken was dilatation and
curettage, followed by laparoscopy and
myringotomy, adenoidectomy, cystoscopy and
eye muscle operations.24 Day case surgery in the
UK has been entirely provided within the
environs of a hospital. Hospital based day surgery
may take three main forms: (1) a selfcontained day
surgery unit, (2) a day case ward, though patients
go from it to the main operating theatre, and (3)
day case beds in standard surgical wards.

Explaining between country variations
An important factor encouraging the general
decline in lengths of stay and increase in day
surgery has been the far reaching changes in
clinical practice. These consist of changes in
surgical techniques, as well as in suture material,
anaesthesia, methods of pain control, the
availability of new antimicrobial drugs and types
of implant, etc. Major changes have also occurred
in beliefs and practices regarding postoperative
management, especially regarding the value of
early ambulation. Changing views regarding
postoperative care can be illustrated in relation to
inguinal hernia repair, for which bed rest in a
plaster frame for 6 weeks was recommended by
Bassini in 1890.25 During World War II the
average time between a hemia repair and return to
depot in the British army was 12 weeks and still
included 6-7 weeks in bed.26 Since then earlier
ambulation has increasingly been followed, with
mean length of stay decling to 7 3 days in England
by 1975 and to 4-9 days by 1985 (table I).
Although new technological developments and

changes in professional views as to "good" clinical
practices have encouraged the decline in length of
stay and the greater use of day case surgery, the
rate of adoption of these practices has varied

between countries. An important factor
contributing to these between country variations
is the differences in the level of health service
expenditure and methods of financing the
delivery of health care. Hospitals in the NHS
work on a fixed budget, which is largely
determined by the size and age/sex structure of
their catchment populations. A major concern is
thus to keep spending within their total budget.
There is little financial incentive to adopt short
stay and day case surgery, because although these
practices reduce costs per case, they are likely to
lead to greater total costs and a possible budget
overspend ifthey result in a greater throughput of
patients. These budgetary consequences of
increasing efficiency are referred to as the
"efficiency trap". Another feature of the NHS is
that hospital medical staff and managers are paid
as salaried employees, although an element of
performance related pay for hospital managers
was introduced in 1984 as a means of increasing
efficiency. There have thus been relatively few
financial pressures or incentives on managers and
clinicians in the NHS to achieve important
budgetary constraints on activity through
reduction in lengths ofstay and higher rates ofday
surgery.

Pressures to increase throughput in the NHS
have arisen from the increasing demands for
hospital services and the waiting lists for elective
surgery. This has recently led to proposals for the
reform of the NHS, outlined in the White Paper
"Working for patients".27 A central feature of
these reforms is the encouragement of
competition as a means of increasing efficiency.
Thus while retaining a tax funded health service
with budgets allocated to district health
authorities, delivery of health care would be
through internal markets based on competition
between providers. Important aspects of this are
that district health authorities would place
contracts with hospitals for surgical services and
would therefore compete on quality and price. To
improve their chances of success in the market
place, hospitals will therefore need to achieve
greater efficiency with a view to reducing costs per
case and hence increasing their price
competitiveness. In addition, since revenue is
related to contracts, increasing throughput would
result in greater revenue, thus removing the
efficiency trap. Other proposals for increasing
competition are the provision for some hospitals
to become self governing, as well as the
encouragement ofcompetition betweenNHS and
private hospitals. However, as Robinson28 notes,
"the White Paper provides a blueprint rather than
a working model and leaves many questions
unanswered, including how far competition will
be allowed to develop and the form contracts will
take." One issue is whether the proposed changes
in financing although reducing costs per case will
lead to a rapid escalation of total health care costs,
as a result of an increased number of patients
being treated. (For detailed critiques of proposed
reforms see Bevan et al;29 Kings Fund Institute;30
Quam;3i Robinson.28)

In the USA, health care is mainly based on fee
for service, with coverage being provided by third
party payers. Since both physicians and hospitals
are reimbursed at cost, as a fee for each service
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rendered, this has encouraged high rates of
hospital admissions and procedures performed,
and led to a rapid escalation of health service
expenditure.32 As a result, various cost
containment and regulatory measures have been
introduced with the primary concem of reducing
"unnecessary" hospital admissions and
overtreatment.33 However, these measures have
also influenced lengths of stay and rates of day
case surgery. They include requirements for
utilisation review of the patient's need for
admission, appropriateness of services received
and length of stay, and the more favourable
coverage given by insurance carriers for
ambulatory surgery compared with inpatient
admission.34 While these mechanisms have
formed general features of cost containment
measures in American health care, they have
assumed particular importance in relation to
government funded programmes. Beginning in
1983 reimbursement of hospital charges for
Medicare patients (over 65s and handicapped) has
been based on a prospective payments system.
This sets out a predetermined price for a
particular type of care based on diagnostic related
groups, which forms a method of classifying acute
patients according to their diagnostic status into
one of 468 categories. The introduction of
prospective payment based on diagnostic related
groups was important in severing the direct link
between the provision ofservices and payment for
them, and provided incentives for hospitals to be
more efficient by reducing the lengths of stay and
intensity of treatment, since this offered the
reward of increased profits rather than reduced
revenue.35. In addition, Medicare encouraged
ambulatory surgery by providing favourable
reimbursement rates for physicians.23 Another
change in 1984 was that Professional Review
Organisations replaced Professional Standards
Review Organisations to monitor hospital use
under the Medicare prospective payment system.
Professional Review Organisations are regarded
as agents of both cost containment and quality
assurance and have specific objectives designed to
achieve these aims. One of their objectives in
reviewing admissions is to identify those who can
safely and effectively be treated on an outpatient
basis and thus shift care from inpatient to

36outpatient settings.
These regulatory systems and methods of

payment introduced from the early 1980s appear
to have been effective in reducing admission rates
and lengths of stay in the USA. For example, it
has been estimated that for the same case mix,
lengths of stay for patients covered by Medicare
were 25% lower in 1985 compared with 1980,
while hospital admissions of Medicare patients
have fallen since 1983, although there has been
little research examining the health outcomes of
such changes.37
Another development in the USA which has

been important in encouraging new patterns of
practice has been the expansion of prepaid health
care, in which a group of physicians provides
comprehensive health services for a fixed
prospective per capita payment to a defined
population of members. There are various types
of managed care, the most common being some
form of Health Maintenance Organisation. By

1987 there were over 600 Health Maintenance
Organisations with 27-7 million subscribers.38
Health Maintenance Organisations, unlike the fee
for service system, integrate the financing and
delivery of health care. They encourage the
control of costs through operating within a fixed
budget, while physicians often benefit from any
surplus achieved. There are thus incentives to
deliver cost effective care, with a need to work
within a global budget and to offer a service which
is attractive in terms of cost and quality so as to
maintain a competitive position, although the
element of competition between a Health
Maintenance Organisation and other providers
varies between areas. The precise impact of
Health Maintenance Organisations is difficult to
assess. However, it appears that they have
achieved some cost savings, due mainly to lower
rates of inpatient admission and a greater use of
outpatient and ambulatory care. Health
Maintenance Organisations may also have had a
wider effect in forcing conventional insurers and
providers to become more efficient by adopting
these patterns ofpractice to maintain their market
share.39 4
This brief outline identifies at a systems level

some of the ways in which different methods of
fimancing health care may contribute to the
between country variations in rates of hospital
use. While not intended as a comprehensive
analysis, it suggests that whereas a fee for service
system encourages high rates of hospital
admission and procedures performed (including
new high cost technologies), the introduction of
financial and regulatory measures and price
competitiveness can encourage a reduction of
length of stay and a substitution of day case
surgery for inpatient admission. However,
whatever the system ofhealth care, general trends
have been the increase in hospital admission rates
and the steady decline in lengths of stay. These
trends have been encouraged by new technical
developments and clinical practices, which have
both increased the range of treatments available
and enabled favourable outcomes to be achieved
through a more cost effective use of resources,
including a shorter length of stay and greater use
of day case surgery.

Within country variations
So far the pattern identified is of a general trend
characterised by a decline in length of stay and
increased use of day case surgery, but of
considerable variations between countries.
Another important feature of hospital usage is the
geographical variations which occur within
countries.
The within country variations in length of stay

have been noted in the UK over many years and
were documented by Heasman41 and Logan et
al.42 More recently, an analysis of length of stay for
appendicectomy, inguinal hernia repair, and
cholecystectomy within regions of the UK showed
there to be significant differences between districts
after allowing for differences in the age distribution
of patient populations, and excluding cases for
which a second procedure was recorded as a proxy
measure of severity.43 For example, 68% of
admissions aged 45-64 years treated for inguinal
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hernia repair in the three shortest stay districts in
South East Thames Regional Health Authority
spent four days or less in hospital, compared with
only 26% in the three longest stay districts.
Similarly, 55% of cholecystectomy admissions
aged 45-64 years spent eight days or less in
hospital in the three shortest stay districts in the
same region, compared with only 13% in the three
longest stay districts. Comparisons of the
observed length of stay with the regional average
showed that for both procedures it was at least
13% above the regional average in the three
longest stay districts, resulting in the occupancy
of 2000 more bed days, and at least 13% below in
the three shortest stay districts. These differences
arose from differences in the length of both the
preoperative and postoperative period. However,
it is interesting to note that stays of29 days or over
accounted for only 3 5% of cholecystectomy
admissions in the three longest stay district health
authorities and 1 4% in the three shortest stay
districts. This corresponds with the findings of
other studies that the proportion of patients
"blocking" beds in surgical wards is generally
quite low, while the majority of longer stay
surgical patients do not have stays exceeding one
standard deviation of the expected stay.445
Within country variations in hospital use are

also associated with different forms of health
service funding. A recent trend in the UK has
been the growth in elective surgery undertaken in
the private sector, which now caters for about
16% of all elective surgery and over 30% in the
Thames Regional Health Authorities.46 Williams
et al,47 in an analysis of the median length of stay
for eight "marker" operations, showed that length
of stay was consistently shorter for patients in pay
beds in NHS hospitals than for patients in either
independent acute hospitals or in NHS public
sector beds.
For example, the median duration of stay for

inguinal hernia repair (age group 45-64) in each of
these facilities was 4-4 days, 6-0 days and 5-9 days
respectively. For cholecystectomy (age group
45-64) the median durations ofstay were 9-7 days,
9 9 days and 10-7 days respectively. The pattern
was similar for both preoperative and
postoperative stay and for each age group
examined. Differential use of other hospitals for
part of the period of care did not explain this
variation, with the exception of patients having
hip replacement operations treated in NHS pay
beds, of whom one in seven were transferred to
public sector care postoperatively.

Rates of day case surgery, although still low in
Britain, also vary between geographical areas. For
example, in 1986, the proportion of general
surgery conducted on a day case basis ranged
between districts from 60% to 31% in South East
Thames, 90% to 42% in Northern, 10% to 35% in
Trent and 16% to 39% in Wessex.48 Similarly,
Henderson et a149 found in a comparison of day
case surgery in five districts in Oxford Region
during 1976-85 that the proportion of all female
sterilisations conducted as day cases ranged from
<1% to 35%, while dilatation and curettage
varied from 1% to 43%.
The observed variations in rates of hospital use

raise questions of the reliability of the data. There
is some evidence of an underrecording of

inpatient procedures in the Hospital Activity
Analysis, which has implications for the
calculation of admission rates, as well as some
variability in the recording and coding of specific
items, especially diagnostic data.50 Problems of
the quality and comparability of data between
areas are probably greater for day case surgery, in
view of the differences between hospitals in the
ways in which day surgery is managed. For
example, some procedures, such as gastroscopy
and minor surgical excisions, may be treated as an
outpatient procedure in some districts and a day
case in others, depending on medical preference
and local facilities, while in some hospitals little
distinction may be made between an outpatient
and a day case. As Hill5" notes, part of the
apparent increase in rates of day case surgery may
also be accounted for by a redefinition of cases
that were previously counted as outpatients,
without a change in management. This day case
recording "drift" is encouraged by the setting of
targets for day case surgery based on percentages
of total case load. However, while acknowledging
these problems of hospital statistics, they do not
fully account for the observed geographical
variations in hospital activity in the UK.

Despite the shorter length of stay in the USA
there are still marked geographical variations.
This was commented on by Chassin1' in a report
prepared for the Office of Technology
Assessment in which he states that "this
phenomenon is the most striking of all variations
in health service use that have been observed". He
notes, for example, that in 1979 the average length
of stay for Medicare patients varied from a high of
131 days in one New Jersey Professional
Standards Review Organisation area to a low of
6-0 days in a Californian equivalent. In addition,
over the past 15 years hospitals in the eastern USA
have had lengths ofstay that are about40% higher
than for hospitals in the western part of
the USA, which cannot be accounted for by
differences among regions in age, sex or race
distributions.

Geographic variations also exist in ambulatory
surgery. For example, in Syracuse, New York, a
metropolitan area with a relatively limited supply
of acute hospital beds (3 0 per 1000 population),
37% of all hospital based surgery was performed
on an ambulatory basis in 1983, which was
considerably higher than elsewhere in the USA.52
These geographical variations in lengths of stay
and rates of day case surgery may again be
influenced by differences in definition and
recording. As in the UK, however, they are
unlikely to be fully explained in these terms.
The general picture which emerges is therefore

of national trends towards a shorter length of stay
and increased use of day case surgery. However
there continue to be important variations in
patterns of surgical management within as well as
between countries. At one end of the continum is
the existence of lengths of stay which exceed a
generally accepted norm and are substantially
above the regional or national average. At the
other end are patterns of care which involve
considerably shorter stays than the current norm
and a greater use of day case surgery. These
findings raise questions of their causes and
implications for the efficiency of resource use.
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Explaining within country variations
The various groups of factors influencing lengths
of stay are shown in the figure. One important
issue is whether the relatively long length of stay
in some areas can be accounted for by
geographical variations in patients' needs, and
hence can be viewed as appropriate or
"acceptable", or whether it reflects an
inappropriate or inefficient use of hospital
resources.

PATIENTS' NEEDS
The contribution of geographical variations in
morbidity to the observed variations in health
service activity has been examined most fully in
relation to the variations in hospital admission
rates.53-55 This suggests that the large variations
in admission rates cannot be fully accounted for
by differences in the incidence of morbidity
among population groups, and also reflects the
influence ofdifferences in health service provision
and clinical practice styles.53 56

Specific criteria for selection for day case
surgery under the Royal College of Surgeons
guidelines include the patients' general fitness
and home circumstances. Similarly, the poor
health state ofdeprived populations, and their less
favourable housing conditions, can be viewed as
producing the need for longer lengths of stay.
However, there is the question of the extent to
which differences in the medical and social
characteristics ofpopulations are translated into a
greater use of hospital inpatient care.
A number of studies have provided some

evidence of the influence of patients'
characteristics on their length of stay. For
example, a census of patients occupying beds in
acute hospitals in one region in England showed
some tendency for length of stay to increase with
declining socioeconomic groups after controlling
for level of bed provision.57 Similarly, an analysis
of length of stay within selected diagnostic related
groups at a hospital in Boston, Massachusetts,.
showed that lengths of stay were significantly
longer for patients of lower socioeconomic status
after adjusting for age, sex, severity of illness and
the doctors' specialty.58 More detailed studies of
the patient characteristics associated with
relatively long length of stay have identified old
age, disability, poverty, and a lack of carers as

important factors. 45 However, the influence of
the social and medical needs of the population on
length of stay often depends on local variations in
health service provision, including the availability
of alternative accommodation and the efficiency
of discharge planning, as well as the extent to
which clinicians take account of patients' social
circumstances in their discharge decisions
(figure).

HEALTH SERVICE PROVISION
A key factor identified as contributing to within
country variations in length ofstay is the influence
of historical differences in the levels of health
service provision between areas. Of particular
importance is the supply of acute hospital beds,
with a high level of supply being associated with a
longer length ofstay.59 60 This is generally viewed
as reflecting the effects of the level of pressure on
beds in raising or lowering thresholds for
discharge, as well as influencing the efficiency of
organisation at a hospital level. However, the
possibility ofincreasing efficiency and achieving a
greater throughput of patients also depends on
levels offinance, and the supply ofother resources
necessary to cater for the more intensive use of
hospital beds, including staffing levels, the
availability of operating theatre sessions, and
other facilities.11 62
Length of stay in an acute hospital bed is

influenced not only by the provision of services at
a hospital level but also by the availability of
alternative facilities, including convalescent and
nursing homes, to provide continued nursing
care, and by perceptions of the quality of general
practitioner care in the area. The substantial
geographical variations in the availability and use
of alternative residential facilities is illustrated by
an analysis of admissions for appendicectomy,
inguinal hernia repair, and cholecystectomy in
two regions in England. Overall less than two per
cent of patients were transferred to convalescent
hospitals and nursing homes on discharge from
the acute hospital. However, in one district in
each of the regions studied, over 200,, of patients
were transferred to another facility thus reducing
their length of stay in an acute bed.63 Similarly,
the availability of appropriate facilities and
staffing for day case surgery encourages a
substitution of day case for inpatient care.

Determinants of length of
stay and rates of day
care surgery

Characteristic of patients addmitted 1
eg. Age

Severity and complications
f. Lrn^rh;eI;t;e :ne ISoilciumorlties anl

I Social circumstanm

Characteristics of health care system

eg. Supply of hospital beds and staffing levels
Supply of alternative in-patient facilities and
community services
Methods of financing health care
(Controls on hospital utilisation)

ces Clinical practice style Organisation o

eg. Pre-operative testing on IP basis eg. Bed allocal
Surgical techniques and anaesthesia Availablity
Postoperative management Time taker

\ Length of stay norms

Length of stay
(rate of day case surgery)

A hospital care

ition procedures
of theatres

n by tests, investigations

(outcomes-clinical, social, economical)

95



Myfanwy Morgan, Roger Beech

ORGANISATION OF CARE

The efficiency of organisation of care at a hospital
level forms a product of the broader
characteristics ofthe health care system, as well as
of local circumstances and administrative
arrangements (figure). Organisational practices
which affect length of stay include the day and
timing of admission, Friday and Saturday
admissions leading to a longer stay, as do
admissions after 3 pm,64 while preadmission
testing has the potential to reduce preoperative
length of stay.65 The length of postoperative stay
is dependent on the organisation of discharge;
when discharge decisions are made at the
consultant's ward round, the frequency of ward
rounds can influence length of stay,66 while delays
may also occur through the lack of early discharge
planning, and through problems of arranging
alternative accommodation or services required
following discharge.67 68 Other organisational
factors include the turnaround time for
laboratories and x ray departments 62 69 and the
scheduling and management of theatres.70.

Assessments of the total amount of bed days
that are occupied "unnecessarily" as a result of
organisational inefficiencies have been based on
reviews of individual patient's needs for hospital
care. A recent study in the UK was undertaken by
Anderson et al,68 based on the review of a cohort
of patients admitted to the John Radcliffe
Hospital, Oxford, over a three week period. All
medical, geriatric and surgical admissions were
included apart from obstetrics, gynaecology, and
admissions ofchildren under 16. Patients' "need"
to be in an acute hospital was assessed regularly
using a bed study instrument. This identified nine
criteria which justified acute hospital care. On this
basis, only 38% of total bed days were regarded as
being occupied by patients who had positive
reasons for being in hospital. The figures ranged
from 52%/ of patients in surgical beds to only 22%/
in geriatric beds. A major reason for the
occupancy of a hospital bed in the absence of
positive reasons, as judged using the bed study
instrument, was the delay in discharge due to the
need to await the consultant's ward round. The
authors put forward a series of recommendations
for reducing such delays. These included
increasing the frequency of ward rounds at which
discharge decisions are made, delegating
responsibility for discharge decisions to other
staff, and the use of discharge planning and
diagnosis related protocols to plan length of stay.
A study adopting rather different criteria and

methods ofassessment was carried out by Beech et
a17' based on the retrospective case record review
of a random sample of medical and surgical
admissions to a London teaching hospital.
Admissions were assigned to five categories.
These included the category "alternative" in
which admission to an acute inpatient bed could
have been avoided through day case procedures,
outpatient investigations, nursing home care or a
rehabilitation facility if such facilities were
available. This "alternative" category accounted
for 7-3% of surgical bed days, the majority
consisting of cases who, on the basis of the Royal
College of Surgeons guidelines,'7 could have been
treated as day cases. The authors also assessed
whether a reduction in length of stay was possible

through the better management of stay coupled
with improved organisation of ancillary services,
or through transfer to a non-acute unit, were this
available. It was estimated that in total 14 80, of
bed days could have been saved in these ways,
with the greatest potential reduction being
through the better management of stay.

Studies in the USA have similarly identified
some scope for the more efficient management of
patients, despite the systems of review and other
controls on hospital use.72 73

CLINICAL PRACTICE STYLE

Clinical practice is influenced by current medical
knowledge, the characteristics of the health
system, and the organisation of care and facilities
available at a hospital level. However variations
between clinicians in their style of practice also
make an independent contribution to variations in
health service activity.
Wennberg and Gittelsohn74 cite various types

of evidence of the effects of clinical practice style
on rates of hospital use, including the findings
from physician migration studies of the impact of
one or two physicians on utilisation, and the
effects that feedback of information can have in
changing clinicians' practice style. However,
some surgical procedures, including hip fracture
and inguinal hernia repair, show much less
variation in admission rates than hysterectomies,
tonsillectomies and prostatectomies.7 This has
been attributed to differences in professional
uncertainty, or the degree of medical consensus
regarding the clarity of diagnoses, efficacy of
treatment, and timing of that treatment or
procedure. Where considerable professional
uncertainty exists, there is greater scope for
professional judgement and choice, and hence for
differences in clinical practice style.
Once patients are admitted, the clinical

practices of individual clinicians may influence
patients' lengths of stay through, for example,
differences in the extent to which preoperative
investigations are performed on an inpatient
basis, and differences in the postoperative
management of patients, including beliefs
regarding early ambulation and length of stay
norms. The contribution of differences in clinical
practice style to variations in length of stay, as
with admission rates, is likely to be least for those
conditions and practices for which there is
greatest consensus regarding surgical
management and operative techniques, and which
therefore present less scope for individual clinical
judgement.

In some cases clinical practice style is
constrained by the availability of facilities and
services and the organisation of care at a hospital
level. This was demonstrated in a study by
Griffith et al,66 based on a review of 1086 patients
admitted for elective hernia repair to eight
hospitals in Wessex, 1970-71. There were shown
to be highly significant differences in the mean
postoperative stay between the nine consultants
(3 5 to 7 9 days), although the hospital means
varied even more (3 8 to 9 3 days). The mean
postoperative stays for consultants operating at
the same hospital were also similar in five of the
six non-general practitioner hospitals studied. As
the authors observe: "The results of the present
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study support the conclusion that the
administrative procedures ofthe hospital imposed
a similar stay on patients under the care of
different consultant firms at the hospitals."
The scope for variations in clinical style is

greatest in relation to the use of innovative
practices, including short stay and day case
surgery. Evidence of variation between clinicians
in similar institutions in their use of day case

surgery was provided by Roos75 in a study of
outpatient surgery among patients aged 20 years
or over in the eight largest hospitals in Manitoba,
1983-84. She showed there were large differences
in rates of outpatient surgery between hospitals,
which held even after adjustment for patient
characteristics and differences in case mix.
However, the range among surgeons was even

greater. For example, in the hospital with the
lowest rate ofoutpatient surgery, 18% ofsurgeons
performed 95% or more of dilatation and
curettage procedures on an outpatient basis,
whereas nine per cent of surgeons performed less
than 25% on an outpatient basis. The only
difference between caseloads identified was that a

rather higher proportion of patients treated by
surgeons favouring outpatient treatment were

resident in the region. Roos concludes that the
"large differences in rates of outpatient surgery
(is) likely to reflect physicians' preferences". She
also notes that rates ofday case surgery were lower
among surgeons born in Britain compared with
their North American colleagues. Such findings
thus indicate that the use of day case surgery

cannot be entirely explained in organisational
terms, as reflecting differences in facilities and
staffing (although this may itself be directly
influenced by clinicians). Another important
influence, particularly in terms of between
hospital comparisons, is the differences in clinical
styles and in the readiness of individual surgeons
to adopt new forms of surgical management.

Surgical practices can be viewed as undergoing
a gradual process of change. Thus at any one time
there are likely to be groups of surgeons

pioneering innovatory surgical techniques and
forms of patient management, who may be
gradually followed by others until such practices
eventually become the norm. As Stocking6 notes,
the rate of adoption of new technologies and
clinical procedures, as with other innovations, is
probably characterised by an S shaped diffusion
curve. The earliest adopters can be classified as

"innovators" who act as opinion leaders and are

followed in terms of timing by "early adopters"
and the "early majority". The "late majority"
continue to be sceptical for a long period following
the early uptake of the innovation, while the
"laggards" continue their traditional practice.
However, the rate of adoption, and hence the
shape of the diffusion curve, varies for different
innovations and is influenced by the perceived
value of the innovation by the potential adopters
(clinicians) and by those responsible at various
levels for allocating resources and managing the
service. Applying this to day case surgery and
short stay policies, the slow rate of adoption of
these practices can be attributed to their limited
clinical advantages, with their main value being
the cost savings achieved and freeing ofresources,
while the economic incentives for adopting these

practices depends on the methods of financing
and regulating hospital use.
The existence of geographical variations in

patients' needs and the changing styles of clinical
practice means that some within country variation
in patterns of surgical management is to be
expected at any one time. However, the existence
of lengths of stay which are considerably above
the average can be regarded as representing an
inefficient use of acute beds. This is frequently
associated with various types of organisational
delays, including delays in effecting discharge,
which may be due to problems ofmanagement as
well as shortages of staff and other resources. At
the other end ofthe continuum are small groups of
surgeons with innovatory patterns of
management involving short stays and high levels
of day case surgery. The desirability of these
patterns of surgical management requires an
assessment of the clinical and social outcomes as
well as the cost savings achieved.
The costs and outcomes of day case surgery are

examined paying particular attention to the
management of inguinal hernia repair, although
the issues and assumptions raised are applicable
more widely. Inguinal hernia repair forms an
intermediate general surgical procedure for which
a high proportion of cases are regarded as suitable
for day case surgery by the Royal College of
Surgeons of England.17 It comprises 12% of
elective surgical procedures in the UK and is one
of six elective procedures with the longest waiting
times for surgery.76 In terms of resources it has
been estimated on the basis of hospital costs per
day that inguinal hernia repair costs the health
service £15 million in England and Wales and£40
million in the USA at 1986 prices.77

Costing studies
Reductions in lengths of stay and the substitution
of day case surgery for inpatient admission
reduces hospital costs per case. However there are
questions of the precise cost savings achieved and
the existence of any "knock on" effects, or costs
transferred to other caring bodies, such as district
nurses, general practitioners, and home helps.
Finally, there may be social costs (or savings)
linked to the time patients and their families are
absent from work.

HOSPITAL COSTS
The costs of day case surgery and inpatient care
have been estimated using hospital billing,
average costs and marginal costs. Varying
assumptions have also been made as to the effects
of releasing resources, which may be used either
to generate savings or to increase overall caseload.

In the USA, where direct patient billing on an
item for service basis is the norm, it is possible to
compare the charges which patients pay for
different durations of stay. This approach has
been used to compare the costs of day case
inguinal hernia repair with inpatient repair, with
savings of 45-70% of the inpatient costs being
reported for day case repairs.7"0 However, this
difference in the cost figures partly reflects the
economic stance of the institution, in terms of
whether it is profit making or not, as well as the
influence of regulatory bodies, such as Medicare.
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Another approach is to employ average
costings. An example is a study by Burn,81 based
on a review of the complete range of surgery in
Southampton General Hospital. He listed
procedures which he considered suitable for day
case surgery and by an analysis of operating
theatre records estimated that only 40% of the
then current potential for day case surgery was
being achieved. To assess the cost implications of
an expansion ofday case care, Burn used NHS per
diem total average costs per inpatient day and per
day case. Average costs were £L11259 per
inpatient day and £54-74 per day case. Based
upon an average length of stay for minor surgery
cases of two days, Burn estimated that day case
surgery provided a cost reduction of75%, giving a
potential saving to the health authority of £1C 27
million if the full potential for day case surgery
was realised. However his use of overall average
costs which cover different levels and intensity of
services does not adequately reflect individual
patient cost profiles. In addition, many of the
costs would remain fixed after an expansion ofday
care, at least in the short term, as the actual level of
resources released, either to achieve savings or to
expand the overall level of care, will depend
primarily upon actual long term changes in
staffing levels. In the short run possibly only hotel
costs and non-pay costs such as drugs may be
saved. When assessing the level of resources
released within hospsitals from an expansion of
day care, marginal costs rather than average costs
are therefore required.
A detailed study involving a marginal costing

approach was conducted by Russell et a182 in 1972
and compared inpatient and day case care for
inguinal hemia and haemorrhoids. The study
population consisted of all patients requiring
non-recurrent inguinal hemia and haemorrhoid
repair over a one year period at North Tees
General Hospital, Stockton-on-Tees. Patients
were initially screened to remove any that were
inappropriate for the trial because of their age,
home circumstances or medical condition.
Patients were then randomly allocated to day case
surgery, or to an inpatient stay of five days for
hemia patients and six days for haemorrhoid
patients. The day case and inpatient groups were
compared in terms oftheir clinical outcome, social
effects and costs. Adopting a marginal costing
approach, they estimated that the reduced
requirement for bed days resulting from an
expansion of day care made it possible to close a
five bedded ward, leading to savings of £25 per
case. A major benefit of day surgery is that by
freeing inpatient beds it provides the opportunity
to increase service levels. In this study, five beds
could have been released. They therefore
estimated what had been saved by avoiding the
need to construct a new five bed ward. This led to

savings of £33 per case on hospital services. By
adopting a marginal approach to costing, this
study thus predicted smaller potential savings
from day surgery than the previous study by
Burn.81
Beech and Larkinson83 also assessed the

marginal cost savings for a hospital from the
expansion ofday care and reduced lengths of stay,
based on general medicine and general surgery
services in West Lambeth. They determined the

savings from maintaining service levels in terms of
caseload and standards of care with 15-9% fewer
beds, which it had been estimated could have been
released based on a previous case record review.7'
Of these bed days released, 4-4% were from the
expansion of day care, and the remaining 11 5%
from policies to reduce lengths of stay by the
removal of organisational delays. Using average
costs they estimated that potential sav'ings ofk2 0
million per annum could be achieved if non-
patient-related overheads were included, and
£C1 4 million per annum if they were excluded.
However, on the basis of a detailed analysis of the
costs and staffing levels that would actually vary if
the efficiency gains were realised, they predicted
annual savings of only £214 670. These small
savings stem from the assumption that hospital
overhead costs will remain fixed, and with the
exception of nursing costs, the costs associated
with the treatment of patients will be unchanged.
Remaining savings were related to "hotel" costs.
The authors recognise that the scale of their
estimated savings will vary according to local
circumstances but they argue that their
conclusion that the majority of costs remain fixed
when beds are closed but services are maintained
is generalisable. However the desire to reduce
total costs may not be the motivation for
introducing day case care. The expansion of day
case surgery also frees inpatient beds, thus
releasing the opportunity to increase total service
levels.
The revenue consequences of increasing total

service levels depend on the system of financing
health care. In a system of fixed budgets, as has
existed under the NHS, increasing throughput
does not usually generate further revenue, with
the result that an expansion ofservices can only be
achieved through efficiency savings. In contrast,
in a market situation where revenue is directly
related to the numbers of cases treated, increasing
throughput is not constrained in this way, while
reducing length ofstay and increasing day surgery
will make a hospital more price competitive and
increase its ability to attract patients. In addition,
a greater caseload will mean that fixed and
overhead costs can be apportioned across a greater
number of patients and hence prices per case can
fall.

Costing studies thus point to considerable
savings at a hospital level through the reduction in
length of stay, and more especially the
substitution of day case for inpatient surgery. For
example, costs of day case inguinal hernia repair
are estimated to be between 30% and 60% of
those of inpatient admission. However, the
precise cost savings achieved at a hospital level
depend on (1) the methods ofderiving cost figures
and items included, (2) the assumptions
concerning the use of the bed days saved and
whether the short or long run implications are
considered, and (3) the levels of staffing and
organisation of services. For example, a day
theatre with a day case ward or five day ward
attached offers much greater scope for staffing
economies than when day cases are included in the
main theatre list. High levels of theatre utilisation
and low rates ofunscheduled or cancelled sessions
also help to spread overhead costs. Differences in
levels of theatre utilisation are reflected in the
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varying hourly cost estimates for operating
sessions. In a recent study of six hospitals in the
UK the hourly cost for day surgical patients
ranged from £73-88 to £142-42, with an average
of £l107-95.84 Other influences on the costs ofday
case surgery include whether local rather than
general anaesthetic is employed and hence
whether an anaesthetist is required.

TRANSFERRED COSTS
Surgical practices involving a short length of stay
and greater use of day surgery, although reducing
hospital costs per patient treated, may produce
"knock on" effects for community services, such
as district nurses and general practitioners.
Empirical evidence of these knock on or
transferred costs is fairly limited. In Burn's8l
opinion, day surgery rarely places demands on
these services. Conflicting evidence came from
studies of intermediate surgical procedures by
Russell et a182 and Adler et al.85

Russell et al,82 in their comparison of inpatient
and day case care for the treatment of inguinal
hernia and haemorrhoid patients, estimated that
day case patients required an average of4 18 more
visits from district nurses and 0 5 more visits from
general practitioners. At 1972 prices they
estimated that these services cost £4 per day case,
to be set against the savings at a hospital level of
day case surgery of £24 to £33 per patient.
Adler et a185 assessed a policy of early discharge

for patients requiring treatment for inguinal
hemia and varicose veins in which patients were
randomly allocated into two lengths of
postoperative stay: 48 hours and 6-7 days. Short
stay patients had lower inpatient costs but higher
costs associated with general practitioner, district
nursing and home help services. The total cost of
these services for long stay inguinal hernia
patients was £4-88 and for short stay £9-31, a cost
difference of £4 43. For varicose vein patients
these costs totalled £5-26 for long stay patients
and £11-92 for short stay, a difference of £6-66
per case. These higher costs are quite large when
set against savings per case on hospital services
calculated by Adler et al of £32-64 for inguinal
hernia patients and £29-84 for varicose vein
patients. Adler and his colleagues also found that
short stay patients had a longer period of
convalescence. They estimated the production
losses of this longer time to return to normal
duties as being £19-40 per patient higher for
hernia cases and £4-33 per patient higher for
varicose vein cases.
These studies emphasise the importance of

taking account of any transferred costs when
assessing the savings achieved by short stay or day
case surgery. Requirements for nursing care and
medical services following discharge have
however decreased since the 1970s when these
studies were undertaken, as a result of changes in
the surgical techniques and methods of suture
employed. In addition, there have been important
developments in the preoperative preparation of
day case patients which may increase their ability
to manage after discharge. Nevertheless, the issue
of transferred costs is often raised and identifies a
need for studies to assess the transferred costs
currently associated with day case surgery for
intermediate procedures. There is also a need for

studies costing different forms of organisation of
day case surgery, in terms of the facilities and
staffing levels employed.

THROUGHPUT AND WAITING LISTS
The extent to which day surgery is forming a
substitute for inpatient care or merely increasing
the total surgical throughput has been examined
based on the experience of a small number of
centres including Kingston Hospital in Surrey,
which introduced a six bedded day surgical unit in
1979.86 Three relatively major procedures-
inguinal hernia repair, varicose veins and partial
mastectomy-comprised 26%o of all procedures
treated in the unit and about seven percent of all
surgical operations. However, the authors noted
that for all operative procedures with the
exception of three (partial mastectomy,
cystoscopy and inguinal hernia repair among
patients aged 15-44) increasing day surgery rates
were superimposed on steady or increasing
inpatient rates. However, only for varicose veins
was there an increase in patients from outside the
district. Adding day surgery thus increased the
total throughput of patients over a given period.
This contrasts with the views of Lagoe and
Milliren52 who suggested that in New York State
the difference between the highest inpatient rates
(67-1 per 1000 population) and the lowest (45 6
per 1000 population) might be explained by a
significant substitution of inpatient for
ambulatory procedures. However, it should be
noted that the lowest inpatient admission rate was
more than twice that for England. Thus only
when a population is adequately or even
overprovided can day surgery become a substitute
for inpatient care. In a situation where there are
waiting lists for surgery an important effect of
introducing day surgery can be to reduce waiting
times. This has its greatest effect for patients
requiring elective procedures, including inguinal
hernia repair, varicose veins, hip replacement,
cataract and haemorrhoids, who often have the
longest waiting times because others with more
acute or serious conditions are added to the
operating list ahead of them.87 88

Clinical and social outcomes
The minor surgical procedures which form the
majority ofsurgical day cases are likely to produce
few increased clinical risks compared with
inpatient care, so long as the fairly well established
criteria of patient selection are followed and
appropriate care is given. Day case surgery for
such procedures also appears to be associated with
considerable patient satisfaction.89 90 However,
there are important questions of the clinical and
social outcomes of day case surgery for inguinal
hernia repair and other intermediate procedures,
as well as of substantial reductions in length of
stay. The effects of short stay policies are
examined paying particular attention to the
management of cholecystectomy. This is one of
the eight most commonly performed surgical
procedures and is thus responsible for significant
numbers of bed days. Calculations based on the
per diem cost of hospital bed days suggests that
this procedure cost the health service £23 million
in England and Wales and £72 million in the USA

99



100
Myfanwy Morgan, Roger Beech

in 1986, representing 13% and 16% respectivel
of the total costs for eight common electiv
procedures.77
Examples of studies evaluating the clinica

and/or social outcomes of day case and short sta
surgery for inguinal hernia and cholecystectom'
are summarised in table II. These studies havyinvolved controlled trials, with either a randon
allocation of patients to care groups or th
identification of matched pairs (Nos 1-5), as wel
as uncontrolled trials based often on a review o
patients treated by a single surgeon (Nos 6-11).
CLINICAL OUTCOMES
Mortality rates are extremely low for most elective
surgical procedures, whether conducted as an
inpatient procedure or day case.91 It is therefore
necessary to focus on other indicators of
morbidity and quality of care. One of the main
clinical outcomes employed is the experience of
complications. The general conclusion drawn
from the studies summarised in table II is that
short stay and day case surgery has no significant
effect in increasing risks of complications.
However, this assessment is often based on the
more major complications. A greater incidence of
minor problems, such as persistent oozing of the
wound, infected wounds, chest infection, etc,
although sometimes described, are often not
regarded as detracting from clinical
outcomes.85 92 93 The relatively small numbers of
patients generally studied also mean that unless
differences between groups are fairly large they
are unlikely to reach statistical significance.
The other main measures of clinical outcomes

employed are rates of recurrence and
readmissions. In terms of recurrence for inguinal
hernia repair, a review ofoperations performed on
a day case basis at one hospital identified 4-2%
recurrences at 34 months, defined as "the
presence of an expansile cough impluse".94 They
noted that their recurrence rate lies within the
range for inpatient repairs but planned to adopt
the Shouldice operation based on the experience
of Glasgow95 and Devlin et al96 with a view to
lowering their recurrence rate still further.
Readmission rates tend to be fairly low among

patients undergoing elective surgical procedures.
However readmission rates form an important
clinical outcome among elderly medical patients,
with a substantial proportion of readmissions
being classified as "avoidable".97 98
The general conclusion drawn by these

evaluative studies is that short stay policies and
day case surgery for inguinal hernia repair and
other selected surgical procedures have little
impact on clinical outcomes, although in some
cases the presence of higher rates of minor short
term complications was noted. However, short
stay and day case surgery is generally applied
selectively, with these results thus relating to
particular categories of patients. Other important
factors influencing the outcomes achieved are the
specific surgical techniques employed and the use
of local or general anaesthesia,96 99-100 as well as
the experience and expertise of surgeons in
undertaking the procedure.

Continuing developments in surgical
techniques and expertise may mean that more
favourable outcomes are currently being achieved

Iy than were demonstrated by earlier evaluations.
re Rather than continuing to focus on comparisons

of day case and inpatient surgery, or short and
x1 longer lengths of stay, it is thus important to
y conduct evaluations and more informal reviews to
y identify optimal clinical practices in the conduct
e of these forms of surgical management.
n
e SOCIAL OUTCOMES
11 This has mainly been assessed in terms of
tf patient's satisfaction with their care. The majorityof patients express a high level of satisfaction,

although several studies showed that a significant
proportion of patients undergoing day case

isurgery for inguinal hernia repair and varicose
veins would have preferred inpatient care (table
II). Similarly, a significant proportion of the

fcholecystectomy patients reviewed by Reder et
Ial93 would have preferred a longer period of
Fhospital care. However, the reasons for this
ipreference and the strength of the preference are

rarely described. There is also the question of the
trade offs that patients are willing to make where
there are waiting lists for surgery. For example,
the choice between a shorter length of stay and an
early operation or a longer length of stay and a
greater waiting time (or between immediate day
case surgery and waiting for inpatient care), may
result in a preference for the more immediate care
option. Patients' anxiety and preferences will also
be influenced by their actual experiences of short
stay and day case surgery. This emphasises the
importance of evaluating patients' satisfaction
with different forms of preoperative preparation
and of examining particular causes of anxiety and
dissatisfaction, with a view to improving the
management of these forms of care.

In conclusion, the studies reviewed in table II
suggest there is some, but not a significant,
increase in risks of complications for selected
surgical procedures undertaken on a day case
rather than an inpatient basis, or under a very
short compared with a longer length of stay.
Similarly, they show that although patient
satisfaction is generally high, a small proportion
of patients undergoing these innovative patternsof surgical management would have preferred a
longer stay. The clinical and social outcomes
achieved are however likely to vary over time and
between hospitals, and they are influenced by
three broad groups of factors. These are: (1)
clinical, eg, the specific surgical techniques and
anaesthesia employed, the skill of the surgeon,
operating time, and postoperative care; (2)
organisational, eg, the type of day case facilities
employed, the adequacy of communication with
patients, relatives, general practitioners and
nurses, and provision for admission if required;
and (3) patient selection, eg, severity of patients'
clinical condition, general fitness and
psychological state, their housing conditions and
availbility of care at home.

In view of the considerable experience which
has now been gained in the management of day
case and short stay surgery for intermediate
procedures, it is important to review the
experiences and practices ofinnovative sugeons in
terms of each of these variables to determine how
far a consensus is emerging as to optimal patternsof management.
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Table II Studies examining clinical and social outcomes associated with reduction in LOS and/or day case surgery for selected surgical procedures

Authors Study design Clinical criteria Social criteria Results

1. Russell et al Random allocation of 132
(1977)82 selected inguinal hernia and

63 haemorrhoids patients to 8
hours postop LOS, and 5-6
days postop LOS

2. Adler et al Random allocation of 105
(1978)85 inguinal hemia and 119

varicose veins patients aged
18-64 h to 48 postop and
6-7 d postop

Complications
Readmission rate
Length of convalescence

Complications
Rate of recurrence
Length of convalescence

Preferred LOS
Time off work by family
members

Satisfaction of patient and
family with LOS

No significant differences in
complications after hernia
repair but greater
complications among short
stay than longer stay
haemorrhoids. Significant
proportion of day cases would
have liked overnight stay. No
other significant differences in
social measures

No significant differences in
major complications or in
recurrence rates but longer
convalescence for shorter stay.
Significant number of families
of short stay patients would
have preferred a longer stay
but no differences for patients

3. Garraway et al
(1978)11

Views of patient and carerRandom allocation of 360
selected hernia and varicose
vein patients to 3 groups:
(a) 2 d acute ward, (b) 2 d
convalescent ward, (c) day
case with GP and district
nurse support

10%o of patients and 200o
carers in day case group
expressed preference for
longer stay

4. Marks et al Retrospective review of
(1980)9° hospital admissions and day

case surgery for 10 procedures
in prepaid group practice for
period 1967-74

5. Reder et al Retrospective view of case
(1983)93 notes for cholecystectomy

patients. Patients classified as
short stay (6 d or less) or
conventional stay (7-10 d) and
matched for preop LOS;
presence of secondary
diagnosis, age and sex. 18
pairs identified

6. Pineault et al Patients undergoing tubal
(1985)112 ligation, hernia repair and

meniscectomy selected in
terms of severity of condition,
general fitness and age, and
then randomly assigned to day
case or IP case (n = 182)

Provider satisfaction

Complications up to 2 years
following surgery

Patients view of discomfort
24 h after operation
Reporting of surgical
problems
Complications recorded in
case notes

Patient satisfaction with
quality of care

Patient satisfaction with care
and attitude to LOS

Patient satisfaction with LOS

Providers satisfied with
ambulatory care.
930o ambulatory patients and
880. inpatients satisfied with
quality of medical care
received

Significantly higher
proportion of short stay
patients thought LOS too
short.
No other significant
differences between groups

No significant differences in
clinical outcome. Over half
day cases thought LOS too
short and significant
proportion would have
preferred IP care

7. Goldbourne and
Ruckley (1979)92

Review of 1055 patients for
inguinal or femoral hernia or
varicose veins selected for day
case surgery. No comparison
group.

Timing of discharge
Complications assessed at
clinic visits or reported by
community nurse
Readmission rate

Planned discharge delayed for
2 50, patients; 1°o patients
readmitted; 25°o experienced
some complications, mainly
wound problems

8. Cannon et al Review of 104 admissions for
(1982)113 inguinal hernia. Identified 54

patients for 48 h postop stay
and further 40 for discharge
prior to or on 4th preop day
(ie, 94 patients in early
discharge group)

Timing of discharge
Complications

Patient satisfaction with LOS Planned discharge delayed for
4000 of patients, including
440° of proposed 48 hour
postop stay. 1000 patients
dissatisfied with time of
discharge (20o thought their
LOS was too long and 8",, too
short)

Review of 50 hemia patients
selected for day case surgery.
No comparison group

Timing of discharge
Complications
Recurrence rate

42 of 50 patients retumed
home same day. Two
discharged patients returned
with complications.
No recurrences

10. Moss (1986)114 Consecutive series of 100
elective cholecystectomy
patients discharged within
24 h following operation.
No comparison group

19 patients interviewed by
nurse

Two patients with
complications and 3
readmitted.
Judged successful form of care
by surgeon.
95t,' of patients satisfied with
early discharge

Consecutive series of 100
elective simple
cholecystectomies. Discharge
on second postop day accepted
by 77 patients.
No comparison group

Timing of discharge and
complications among 77 short
stay patients

Patient satisfaction with LOS 271',, patients electing for
short stay would have
preferred longer postop stay.
660,, of eligible patients
discharged on second postop
day.
No readmissions or deaths
within 30 d of operation.

LOS = length of stay; IP = inpatient

9. Rockwell
(1982)78

11. Hall (1987)115
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Changing clinical practice styles
This review has identified scope for increasing the
efficiency of surgical management through a
greater use of short stay policies and day case
surgery, as well as the reduction of the relatively
long lengths ofstay in some hospitals which do not
appear to be justified by patient needs. This raises
questions of the barriers to be overcome and
requirements for increasing the efficiency of
surgical management. One set of barriers consists
ofthe constraints on clinical practice that exist at a
hospital level and which arise from the
organisation and financing of hospital services as
well as from local conditions, such as the age and
social circumstances of patients and the
distribution of beds and staffing between
specialties. However, there are also questions of
the factors influencing individual clinical practice
styles and the readiness of clinicians to adopt
innovative forms of surgical management.

Clinicians may often lack awareness as to how
their practices differ from current norms. This
has probably been particularly true in the UK,
where there has been little feedback to clinicians
of data on which to assess their practice. However
small groups of surgeons have established their
own data base using microcomputers to review
performance, with a view to identifying problems
and producing changes in clinical management.
In some cases this review has been limited to the
activities of a single firm.101-103 In other cases
comparisons have been made across
hospitals. 104 105

Clinical barriers limiting the adoption of day
case surgery or short stay policies may also arise if
surgeons do not regard such forms of
management as having any clinical advantages.
For example, surgeons frequently question the
desirability of day case surgery for intermediate
procedures, despite the results of evaluative
studies and the endorsement of these practices by
professional bodies. Reluctance to adopt these
practices may also reflect the considerable
uncertainty experienced as to precisely how
innovative practices should be implemented
locally, as well as a feeling of unease with
unfamiliar forms of patient management,
including for example the use of local anaesthesia
for inguinal hernia repair. Greer,'06 on the basis of
interviews with physicians in the United States
and Britain, suggests that these clinical concerns
partly arise from the inadequate way in which
scientific journals deal with clinical needs. This
arises from a neglect of clinically important data,
in terms of information on indicators and clinical
outcomes, risks and complications, as well as
details of the specific procedures and facilities
which contributed to the outcomes reported.
Greer found that of greater importance in the
diffusion of new techniques was the information
and confidence gained from contacts with local
innovators and opinion leaders, as well as the
opportunity provided by meetings of specialty
societies to converse with those with "hands on"
experience.
Other perceived disadvantages which may be

associated by surgeons with day surgery include
its effect on the balance of their workload. In the
UK, the adoption ofday case surgery, particularly
for intermediate procedures, means that surgeons

of consultant grade are often involved in
undertaking large numbers of procedures that
would otherwise be performed by non-consultant
staff on an inpatient basis. As a result, the most
experienced surgeons are not able to perform
other more complex or interesting procedures.
However, others question this view and argue that
non-consultant staff can be trained to achieve a
high level of competence in performing inguinal
hernia repair and other intermediate procedures
on a day case basis. They also suggest that day case
surgery can be organised so that it does not
disrupt medical student teaching.
The measures adopted to achieve changes in

clinical practice styles have varied between
countries, reflecting the broader characteristics of
their health care systems. For example, in the US
there has been considerable reliance on regulatory
approaches and financial penalties for departures
from explicit standards. In contrast, in Britain the
emphasis has been on encouraging and facilitating
improvements in clinical management and the
achievement of more cost effective care. This has
included methods of increasing the involvement
of clinicians in resource decisions in the NHS
through clinical budgeting and resource
management initiatives in which clinicians
participate formally in decisions about the use of
resources.'07 Proposals contained in the White
Paper for influencing clinical management
include not only the changes in the financing of
health service delivery but also a commitment to
giving clinicians a greater role in the management
of hospitals.27 A central role is also assigned to
medical audit in promoting good quality, cost
effective care. This involves provision for external
audit, through the ability of management to
initiate an independent professional audit, if for
example there is cause to question the quality or
cost effectiveness of a service, as well as through
the creation of an independent Audit
Commission. However, major emphasis is given
to a more informal system of internal audit in
which clinicians review their own practices. The
Royal College of Surgeons'08 describes this
review as a "process by which medical staff
collectively review, evaluate, and improve their
practice". It is proposed that this form of medical
audit should be set up in each specialty and
involve every hospital doctor. Such peer review is
regarded as providing a forum for discussion and
may lead to improved education of staff, quality of
care, outcome of care, and process of care. Where
guidelines have been developed or targets set,
these can form important standards by which
performance can be assessed. However, even in
the absence of explicit standards, medical audit
does establish a framework for the identification
of variations in process and outcomes, and the
discussion of areas of concern, as well as assisting
in identifying ways in which performance can be
improved. The active involvement of clinicians in
the audit process has been shown to have a much
greater effect in changing physicians' behaviour
than more passive feedback of data.i09
Whereas this section has focused on the

achievement of changes in surgeon's practice
styles, such changes also frequently have
implications for anaesthetists and the composition
and level of workload of nursing staff. It is thus
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important that attention is given to these wider
implications, as well as to the acceptability and
satisfaction with services among patients, which
provides an important indicator of quality of care.

Conclusions
Variability in length of stay for surgical
procedures is a continuing pattern that occurs
both between and within countries. The between
country variation is strongly influenced by
differences in methods of funding health care
delivery and the incentives or constraints this
provides for reducing length of stay and
substituting day case surgery for inpatient
admissions. The within country variations largely
reflect the influence of local circumstances in
terms of levels of bed provision, the organisation
of care at a hospital level and the availability of
community services, as well as the independent
effect of differences in clinical practice styles
which are a product of the considerable clinical
autonomy that exists. This suggests that so long as
clinical decision making affords scope for
individual judgement and choice, some variation
in the management of surgical patients will form a
continuing feature of health care.
The main rationale for advocating a reduction

in length of stay and increased use of day case
surgery is that this reduces costs per case, with
little if any reduction in the outcomes achieved,
and so enables more patients to be treated with a
given level of resources. However, as this review
indicates, the precise cost savings achieved
through a greater use of day case surgery depend
on the costing assumptions made and the facilities
employed. Only in relation to intermediate
surgical procedures, such as inguinal hernia
repair, are there important questions of clinical
desirability and patient acceptability of day case
surgery, while reductions in lengths of stay only
raise such issues when lengths of stay
considerably shorter than the current norms are
proposed.

Scientific evaluations suggest that the clinical
outcomes achieved and levels of patient
satisfaction for short stay and day case surgery do
not differ significantly from more traditional
patterns of patient management. However, there
are questions of the importance attached to any
differences identified. In addition, the outcomes
achieved are likely to vary as a result ofdifferences
in surgical techniques and in the management of
care, including the criteria ofpatient selection and
the adequacy of the preoperative communication
and preparation of patients in reducing anxiety.
Thus whereas previous evaluations have
indicated that such practices do not significantly
reduce the outcomes achieved, there is now a need
to compare different methods of organising day
case surgery and to establish optimal patterns of
surgical management in terms of clinical
techniques, patient selection and the organisation
of care.
The relatively slow rate of adoption of day case

surgery in the UK can be attributed to a lack of
financial incentives and regulatory mechanisms
promoting this form of patient management. In
addition, day case surgery carries little intrinsic
interest for the majority of surgeons. This raises

the question of whether a greater specialisation
within surgery should be encouraged, in view of
the differing demands involved in undertaking
intermediate procedures on a day case basis.
Given the choice, many patients in Britain

would probably currently prefer inpatient
admission for intermediate surgical procedures,
although choosing day case treatment for minor
excisions. However, evidence from the USA
suggests that the more widespread practice of
inguinal hemia repair as a day case in that country
has led to its greater acceptance among patients,
with many now preferring not to be admitted as an
inpatient."10 Thus just as clinical practices change
over time, so also do patients' expectations and
preferences.
Mechanisms for encouraging the widespread

adoption of efficient forms of surgical
management will necessarily vary between
countries, reflecting the differences in the
organisation and funding of their health care
systems. However, it is important to ensure that
financial incentives and other mechanisms
designed to achieve cost savings do not lead to a
reduction in the standards of care. This requires
that outcomes are closely monitored. An
important aspect of this is the review of patient
acceptability and satisfaction with care which
might be monitored on a routine basis as a means
of quality assurance.
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